Thyroid cell responses to thyrotropin and 12-O-tetradecanoyl-phorbol-13-acetate: translocation of protein kinase C and phosphorylation of thyroid cell polypeptide substrates.
Not all of the effects of thyroid-stimulating hormone (TSH) on the thyroid are mediated by activation of the adenylate cyclase-cyclic AMP system, indicating that other control systems must also exist. Although a calcium-phospholipid-dependent protein kinase (protein kinase C) and specific substrates had been identified in thyroid tissue, their responsiveness to TSH and other stimulators has not been determined. In thyroid cells which had been preloaded with [32P]orthophosphate, TSH and 12-O-tetradecanoyl-phorbol-13-acetate (TPA) increased the phosphorylation of a 33K polypeptide substrate within 5 min in a dose-dependent fashion. The effect was observed with 1 mU/ml TSH and 3 nM TPA and was maximal with 100 mU/ml TSH and 100 nM TPA. The biologically inactive analog of TPA, 4 alpha-phorbol, had no effect. Isobutylmethylxanthine (IBMX) decreased the phosphorylation of the 33K polypeptide and inhibited the effect of TSH and TPA, indicating that the phosphorylation is not mediated by cyclic AMP. TSH and IBMX, but not TPA, augmented phosphorylation of a 38K polypeptide, suggesting involvement of cyclic AMP. In contrast TPA, but not TSH, increased the phosphorylation of 58K and 28K polypeptides. TSH, but not TPA or 4 alpha-phorbol, elevated the cyclic AMP level of thyroid slices. Incubation of thyroid slices with TSH or TPA significantly decreased protein kinase C activity in the 100,000g cytosol fraction and increased it in an extract of plasma membranes. The effect was present within 5 min and was maximal by 30 min. The effect was observed with 100 mU/ml TSH or 1 nM TPA. The stimulation by TSH or TPA of protein kinase C and its translocation from the cytosol to the plasma membranes of thyroid tissue may provide another mechanism for control of thyroid cell metabolism.